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摘  要 
在全球化石能源枯竭和气候变暖的背景下，每个国家必须肩负起节能减排的
历史责任和使命。中国作为世界上最大的发展中国家，其能源消耗量和碳排放量
一直居于世界前列。为了适应国际社会和自身经济发展的现实需求，应对能源资
源日益紧缺、环境问题愈发凸显的严峻形势，有效实施节能降耗和提高能源效率
的国家战略势在必行。传统上，理论界与政策研究领域对于能源环境治理的研究
主要集中在高污染高耗能行业，如钢铁、石油化工等。随着新一轮应对气候变化
公约的达成，节能减排政策的部署与落实需要更广泛的合作与更深层次的行业动
员。本文选择国民经济的支柱产业-纺织业作为研究对象，促使研究视角从高污
染高耗能行业逐步向全行业口径覆盖，具有重要的理论与现实意义。 
通过对现有文献进行归纳梳理，我们发现：第一，能源效率概念不统一，以
及测度指标和方法存在缺陷，导致无法对纺织业能源效率进行准确测算；第二，
国内外学者对能源效率研究的范围较为狭窄；第三，学术界将中国纺织业产业集
聚、对外贸易和能源效率作为一个整体进行研究，清晰刻画出三者之间逻辑关系
的研究非常匮乏。基于这一现状，本文着重围绕上述三个方面的问题进行了相应
的研究设计，构建了中国纺织业产业集聚、对外贸易及能源效率之间关系的理论
模型，并进行相应的理论与实证研究。主要内容包括： 
（1）考虑到中国纺织业地域发展不平衡的事实，本文基于技术差距的视角，
在全要素生产率框架下采用共同前沿（Meta-frontier）分析法，实证检验了 1995-
2013 年中国纺织业全要素能源效率。研究发现：中国纺织业全要素能源效率存
在着明显的地域差异，即东部地区的能源效率最高，中部地区次之，西部地区最
低； 
（2）本文在用线性面板分析产业集聚和能源效率之间关系的基础上，为了
深入分析中国纺织业不同产业集聚水平下，产业集聚对能源效率的影响差异，利
用面板门限回归模型将此研究拓展到非线性框架下。采用区位熵指数测量了中国
纺织业的空间集聚水平，进而在引入相关控制变量的基础上，构建了以纺织业空
间集聚水平为门限变量的双门限回归模型， 对中国 28 个省市的纺织业全要素能
源效率与产业集聚程度之间的关系进行研究。研究发现，中国纺织业产业集聚对
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纺织业全要素能源效率具有显著的正向作用； 
（3）本文采用 Tobit 模型分析中国纺织业对外贸易对全要素能源效率的影
响，发现两者之间可能存在双向因果关系，但是对外贸易的内生性可能使得估计
结果存在偏误。因此，进一步构建包含 Tobit 的混合联立方程组解决内生性问题。
结果表明，中国纺织业对外贸易对纺织业全要素能源效率具有显著地正向作用，
并且这种正向作用是通过进口和出口两种途径来实现； 
（4）基于 1995-2013 年中国 28 个省市的纺织业面板数据，采用误差修正模
型对产业集聚与对外贸易之间的长短期关系进行实证分析。研究发现，纺织业产
业集聚和对外贸易之间存在长期协整关系，二者之间相互促进，且前者对后者的
影响强度要大于反方向的影响强度。同时也表明了产业集聚和对外贸易均存在误
差修正机制，在短期内，二者相互均有偏离均衡关系的可能，但其均衡状态能够
较快恢复； 
（5）技术进步能使节能成为可能，但也可能会引起反弹效应，导致其提高
能源利用效率的一部分贡献被抵消。为了完善对整个行业节能的研究，需要进一
步考虑反弹效应在纺织业能源节约中的反向作用。本文在能源要素份额方程中增
加能源价格的非对称影响约束，并通过对由超越对数函数设定的资本、劳动要素
份额方程与反映能源价格的非对称影响的能源要素份额方程的联立方程组进行
估计，测度了中国纺织业的反弹效应。 
本文将中国纺织业产业集聚、对外贸易和能源效率作为一个整体进行研究，
清晰的刻画出三者之间的逻辑关系，丰富了中国纺织业能源效率的研究；此外，
基于全文研究结论，结合宏观背景，为提升中国纺织业能源效率整体水平，提出
了具有针对性的政策建议；最后，指出了本文的局限性和未来的研究方向。 
 
关键词：能源效率；产业集聚；对外贸易；反弹效应 
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Abstract 
In the context of global fossil energy depletion and climate warming, each country 
must shoulder its historical responsibility and take part in the mission to conserve 
energy and reduce emissions. With China being the largest developing country in the 
world, its energy consumption and carbon emissions have been at the global forefront. 
To meet both the needs of the international community and China’s own economic 
development, as well as address increasingly scarce energy resources and ensuing 
environmental problems, it is imperative to implement a national strategy for energy 
conservation and efficiency. Traditionally, theory and policy research dealing with 
energy and environmental governance has focused on high pollution and high energy-
consuming industries, such as the steel and petrochemical industries. With the 
implementation of a new round of climate change conventions, the implementation of 
policies for energy conservation and emission reduction requires greater cooperation 
and mobilization within the industry sector. This paper selects one of the main 
industries of China's national economy—the textile industry, as the research object to 
promote a shift in perspective from high pollution and high energy-consuming 
industries to encompass all industries. Such a shift has important theoretical and 
practical implications for a national strategy for energy conservation and efficiency. 
A review of the existing literature shows firstly that the concept of energy 
efficiency is not unified. In particular, many measurement indices and methods are 
flawed, leading to an inability to accurately estimate the energy efficiency of the textile 
industry. Secondly, both domestic and foreign studies of energy efficiency are relatively 
narrow in scope. Lastly, few studies deal with China's textile industry agglomeration, 
taking into account both foreign trade and energy efficiency. Given this situation, we 
carried out a study to address all three of these aspects. We constructed a theoretical 
model for the Chinese textile industry agglomeration, taking into consideration the 
relationship between foreign trade and energy efficiency, and all relevant theoretical 
and empirical research to date. The main contents of this paper reflect the following: 
(1) Consideration of the regional imbalance in China's textile industry, taking into 
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account this technological gap, we used Meta-frontier analysis to evaluate the energy 
efficiency of China's textile industry from 1995 to 2013 based on total factor 
productivity. We found that there were obvious regional differences in the total factor 
energy efficiency within China's textile industry，that is，with highest energy efficiency 
in the eastern region, followed by the central region, and lowest efficiency in the 
western region. 
(2) Use of a linear panel to analyze the relationship between industrial 
agglomeration and energy efficiency. We took into account different industrial 
agglomeration levels in China's textile industry, showing that the influence of industrial 
agglomeration on energy efficiency was variable. This was achieved by using a panel 
threshold regression model, which we extended into a nonlinear framework. In this 
framework, the level of textile industry agglomeration within China was measured 
using location quotient space, as well as other control variables. Thus, we treated 
industrial agglomeration level as a threshold variable in a double threshold regression 
model to determine the total factor energy efficiency of the Chinese textile industry. 
This allowed us to establish a relationship between energy efficiency and industrial 
agglomeration. We found that industrial agglomeration of China's textile industry has 
had a significant positive effect on energy efficiency. 
(3) Use of the Tobit model to analyze the influence of foreign trade on China's 
textile industry in terms of total factor energy efficiency. We suspected a two-way 
causal relationship between these factors, in which the endogeneity of foreign trade 
could bias our results. Therefore, a hybrid simultaneous equation system containing a 
Tobit model was constructed to address this endogeneity. Our results show that foreign 
trade has had a significant positive effect on the total factor energy efficiency of China's 
textile industry, mainly related to import and export. 
(4) Consideration of panel data for the textile industry from 28 Chinese provinces 
and cities from 1995 to 2013. An error correction model was used to analyze the 
relationship between industrial agglomeration and foreign trade. We found that there 
was evidence of long-term co-integration between textile industry agglomeration and 
foreign trade, resulting in a mutual positive influence. Meanwhile, there is an ongoing 
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error correction feedback mechanism between the industrial agglomeration and foreign 
trade. In the short term, this means that these two factors can deviate from equilibrium 
relationship，but an equilibrium state can be quickly recovered. 
(5) Consideration of technological progress in terms of both energy saving and its 
possible rebound effects. To improve the energy efficiency of the whole industry, it was 
necessary to take into account rebound effects on energy conservation. In this study, the 
asymmetric influence of energy price was added to the energy factor share equation as 
a constraint. Thus, we used simultaneous equations to calculate the share of capital and 
labor factor, set by the transcendental logarithm functions, and the share of energy 
factor reflecting the asymmetric energy price to measure the textile industry rebound 
effect. 
Thus, relationships among agglomeration level, foreign trade and energy 
efficiency were evaluated in this study to provide a clearer understanding of how to 
improve energy efficiency within China's textile industry. In this context, we put 
forward targeted policy recommendations based on our conclusions, outlining both 
limitations and future research directions. 
 
Keywords: Energy efficiency; Industrial agglomeration; Foreign trade; Rebound effect 
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